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ABSTRACT

The quest for quality-specific raw tobacco aimed at obtaining homogenous lots preferred on the international
market has led to the replacement of the typical Nevrokop tobacco cultivars by the Krumovgrad tobacco
ecotypes and their growing in untypical regions such as the Mesta tobacco region. The mass entering of
theKrumovgrad cultivars into almost all tobacco growing regions in Bulgaria has to a certain extent changed also
the quality characteristics of the raw material. That fact posed the need of changing the traditional agro
techniques applied for those types of tobacco in line with the peculiarities of the region and with a view to
obtaining high quality raw tobacco. The traditional agro techniques for the Nevrokop tobaccos, used for the
growing of the Krumovgrad 90 in the Mesta tobacco region is most likely one of the reasons for obtaining raw
tobacco inferior in its consumer and technological characteristics to that produced in its typical regions.

The present research proves the assertion that the use of the combined soil fertilizer — Hydro 4-21-
21+ammonium nitrate and the combined soil fertilizer — Cropcare 12-22-8 + foliar spray — Ferticare 6-14-31
influence positively the quality of the Krumovgrad 90 cultivar.
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NCTPAXKXYBAIBE HA KBAJIMTETOT HA OPUEHTAJICKATA COPTA
KPYMOBI'PAJZ 90 TIPOU3BEJEHA BO TYTYHOIIPOU3BOJHUOT PEOH
MECTA BO PA3JIMYHU YCJIOBU HA I'YBPEILE

[Torparara mo TyTyHCKa CypoBHHA CO clieIH(UUCH KBAJUTET CO el Aa ce 100HjaT XOMOTeHHCepHUN KaKBU
mro Oapa MeryHapOJHHOT Ia3ap JIOBEAE JI0 3aMEHa Ha TUIMYHUTE TYTYHCKH COPTH HEBPOKOI CO €KOTHUIIOBHUTE
O]l TYTYHOT KPYMOBIPaJl | JI0 HUBHO OJIJIE[yBame BO HETUIIMYHN PETMOHM KAaKO LITO € TYTYHOIPOW3BOJHHOT
peon Mecra. MacoBHOTO HaBJIer'yBame Ha KDYMOBPAJCKUTE COPTH BO CKOPO CHUTE TYTYHOIIPOM3BOIHH PEOHH BO
Byrapuja no u3BecHa Mepa I' UI3MEHH U KBaJIMTATHBHUTE CBOjCTBAa Ha HOBHOT MarepHjai. OBoj (akT ja HaMeTHa
notpedaTa oJ] MpoMeHa Ha TPaAUIMOHATHNATE arpOTEXHUYKHA MEPKH KOM Ce IPUMEHYBAaT Kaj OBHE THIIOBH, 3a Jia
OJroBapaaT Ha 0COOEHOCTHUTE Ha PEOHOT, CO 1IeJ Aa ce JoOue BUCOKOKBAJIUTETHA TYTYHCKA CypOBHHA.

IIpuMmeHaTa Ha arpOTEXHUYKUTE MEPKH IITO CE BOOOMYACHH 32 COPTUTE HEBPOKOI M BO MPOU3BOJICTBOTO HA
Kpymosrpan 90 Bo peoHOT Ha MecTa e, HajBepojaTHO, €IHA O] MPUYMHNATE IITO JoOMeHaTa TYyTYHCKa CyOBHHA
[0 CBOMTE IOTPOIIYBAYKU M TEXHOJOIIKH CBOjCTBA € IOJOIIA BO cHOpenda co OHaa IITO ce NMPOHM3BEAYBa BO
CBOjOT TUIIMYEH PEOH.

Co OBa ucTpaxxyBame ce MOTBPIY JAeKa MPUMEHATa Ha KOMOMHHPAaHOTO mo4BeHO ryope Hydro 4 -21-21 +
AMOHMYM HHTpaT 1 KOMOWHHpaHOTO NouBeHO I'yope Cropcare 12-22-8 + ¢donujapHo npckame co Ferticare 6-14-
31 yma NMo3WTHBHO BJIMjaHKE BP3 KBAIUTETOT Ha copTata Kpymosrpaz 90.

Koay4unu 300poBH: OpHEHTANICKH TYTYH, arpOTEXHUYKH MEPKH, I'yOpeme, CTpy4YHa NPOIEHKA, KBAJIUTET
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INTRODUCTION

It is mainly oriental tobacco that is grown
in Bulgaria. Around 80% of its production
is to be found in the Rila-and-Pirin and the
Rhodopi-and-Trakia districts (Slavova,
Drachev, 2004). The tobacco ecotypes,
marked by their specific technological
features, are set up in differentiated regions
under the impact of mainly two basic facts
— the local soil and climatic conditions.
Tobacco grown on unsuitable soils, loses
to some extent its type (Georgiev, 2005),
apart from its quality. The Krumovgrad 90
cultivar, grown in the Mesta tobacco
region does not realize its biological
potential and is inferior in biological and
economic traits to the same cultivar, grown
in the typical Bashibalijski region. In the
latter region the Krumovgrad 90 cultivar
forms thicker, larger and richer leaves of
dominant red hues featuring a raw material
of a pleasant flavour, specific aroma and
medium to above- medium strength
(Nikolova, Nikolov, Drachev, 2007;
Drachev, Nicolova, 2006; Nicolova, 2007).
Asto thequality of the obtained raw leaves
expressed in grade percentages in the
Mesta tobacco region, the first grade
percentage is 34% whereas in the
Bashibalijski  region it  exeeds45%
(Georgiev, 2005; Mladenov, 2006). The
technological investigations on the quality
of the cured tobacco of the Krumovgrad 90
cultivar, grown in the Mesta tobacco
region and on the tobacco typical of the

Bashibalijski region, showed that the crude
tobacco obtained from Krumovgrad 90
grown in the regions and sub-regions of
the Nevrokop ecotype is inferior to the raw
material from the typical Bashibalijski
region in relation to all quality features.
The detected differences are in the exterior
quality traits, chemical content and
smoking properties (Drachev, Nicolova,
2006).

Suitable agro ecological conditions are a
necessary prerequisite for the full and
adequate unfolding of the genotype
potential. Under intensive production
terms tobacco realizes its maximum
biological potential only when applying
the right and up-to-date agro techniques
(Zdraveska, 2006; Zdraveska et all., 2007
Pelivanoska 2008; Trajkoski, Pelivanoska,
2003). Fertilization and irrigation are the
most important of the complex agro
technical measures, exerting a direct
influence on the biological and economic
features of raw tobacco (Hristoskiet all.,
2007). Only when matching the
appropriate cultivars, soils and technology
with the producers’ experience is it
possible to obtain high-quality tobacco and
profitable production (Georgiev, 2005).
The aim of the present research was to
study the exterior features of the
Krumovgrad 90 cultivar, grown in the
untypical Mestatobacco region  with
different variants of fertilizer application.

MATERIAL AND METHODS

The object of investigation was the
Krumovgrad 90 oriental tobacco cultivar
grown in the Mesta tobacco region. The
trials were carried out in 2007 and 2008 in
two sub-regions, representative of the
Mesta tobacco region: the Polski sub-
region /valley-type/ and the Yaka sub-
region. The Polski sub-region /valley-type/

comprised the micro-regions of Borovo
and Banichan while the Yaka sub-region
included the micro-regions of Lazhnitsa,
Kornitsa and Breznitsa. The fertilizer rates
in kg/da of active substance (Table 1) were
fixed on the basis of preliminary soil
analysis. Both single and combined
fertilizers were used for the purpose of the
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research in the following variants: variant
1 /control/~ non-fertilized; variant 2 —
applying ammonium  nitrate, triple
superphosphate,  potassium  sulphate;
variant 3 — using the combined soil
fertilizer — Hydro 4-21-21+ammonium
nitrate; variant 4 — applying the combined
soil fertilizer — Cropcare 12-22-8 + foliar
spray — Ferticare 6-14-31 in a
concentration of 0.4%. Thefertilizers were
incorporated in the rows at the stage of
transplanting. The foliar spray was applied
three times at an interval of 10 days, the
first application done at the beginning of

the intensive growth stage. The tobacco
growing was implemented in compliance
with the technology, well-recognized at the
time of the research,for oriental tobacco
cultivation consistent with the agro
technical recommendations of the author
of the cultivar — Manolov (1979). The
deadline for transplanting was within the
agro technical period for Southern
Bulgaria (30" April —20" May). The
quality rating of the cured tobacco was
done by using the expertise method
directly comparing the samples.

Table 1. Fertilizer rates in kg/da active substance

Sub-regionPolski Sub-region
/valley-type/ Yaka
Micro- Micro-region Micro-region Micro-region Micro-region
regionBorovo Banichan Kornitsa Lazhnitsa Breznitsa
N-3.0 N-3.8 N-35 N-20
P-6.0 P-8.0 P-7.0 P-6.0
K-6.0 K-7.0 K-7.0 K-5.0

22



N.Tahsin T.Ortomarova S.Kalinova Tobacco Region under varied fertilizing conditions

RESULTS AND DISCUSSION

The expert evaluation plays a significant
role in the quality grading of oriental
tobacco taking into consideration its
peculiarities as both a consumer product
and commodity meant mostly for export. It
is done on the basis of the exterior quality
traits, their peculiarities and degrees of
manifestation in the varied leaf categories.

The expert evaluation of tobacco is a must
at all stages, from its purchase to its
inclusion in separate trading batches
andpresence in the cigarette blends.

In the present research the method of
profile description was used in carrying
out the expert evaluation with a view to
achieving a more definitive
characterization of the exterior quality
traits of the separate samples. The degree
of manifestation of each quality trait was
determined by accrediting a certain
number of points.The final evaluation was
the sum total of the pointsand the
listingaccording to the sum. The sample
with the fewest pointswas the bestand was
given rank 1.

The results of the expert evaluation of the
tobaccos grown in the Polski sub-region
Ivalley-type/ and the Yaka sub-region
during the 2007 yield year are given in
Table 4. The data show that when grading
the tobaccos of the 4 variants of fertilizer
application in the 5 micro-regions, the
highest quality of the exterior traits was
observed in the control (the non-fertilized
variant), followed by variant 3.

The evaluation for the separate sub-
regionswas as follows:

Sub-region Polski /valley-type/ (Table 2):
No significant differences were detected in
the compared samplesin the
Banichanmicro-region. The control ranked
first, followed by variant 3, variants 4 and
2 coming last.

In the Borovo micro-region the control
showed the best exterior quality traits.
There was no

credible difference between variants 4 and
3, ranking second and third respectively,
since the differences in the sums of the
pointsof the two samples  were
insignificant. The variant 2 sample was
inferior to both the control and the rest of
the tested variants regarding the exterior
quality traits.

Sub-region Yaka(Table 2):In reference
tothe Breznitsa micro-region: The obtained
results showed variant 3 to possess the best
exterior quality traits, followed by the
control and variant 4 ranking in the last
place.

In the Kornitsa micro-region the grading of
the tobaccos grown with different fertilizer
application variants was as follows: the
control demonstrated the best exterior
quality traits, variants 2 and 4 coming next
and variant 3 in the last place.

In the Lazhnitsa micro-region the control
sample had the best exterior quality traits,
followed by variants 3 and 4, variant 2
coming in the last place. It should be
noted, however, that the differences
between wvariants 3 and 4 were
insignificant.

The results of the expert evaluation

of the tobaccos grown in the Polski sub-
region /valley-type/ and the Yaka sub-
region during the 2008-yield year are given
in Table 3.
The obtained outcomes show that for the 4
variants of fertilizer application in the 5
micro-regions during 2008, the highest
quality of the exterior traits was observed
in variant 3 from the Polski sub-region
Ivalley-type/ and variant 4 from the Yaka
sub-region.
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The expert evaluation for the micro-
regionsand fertilizer variants was as
follows:

Sub-region Polski /valley-type/ (Table 3):
The Banichan micro-region demonstrated
the best tobacco quality in the control. No
significant difference was observed among
the rest of the variants. The sums of the
pointswere quite close, especially in
variants 2 and 3, standing in third and
fourth place respectively.

In  micro-region Borovo variant 3
manifested the best traits, variant 2 having
the lowest values.

Sub-region Yaka (Table3)

In the Breznitsa micro-region the control
showed the best quality traits, followed by
variant 4. The differences in quality among

24

the variants were most sharply expressed
in that specific micro-region.

In the Kornitsa micro-region variant 4 was
of the best traits. The control conceded
considerably as to the number of
points(31.2). The two other variants
possessed traits similar to those of the
control.

In the Lazhnitsa micro-region the
positioning of the variants was as follows:
variant 4 demonstrated the best quality
traits in the expert evaluation, variant
2coming next. The quality traits values
were lower, as compared with the control,
only in variant 3. Variant 4 ranked either
first or second, immediately after the
control, in all micro-regions at the expert
evaluation of tobaccos for the 2008-yield
year.
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Table 2.Expert evaluation of the tobaccos from the Polski sub-region /valley-type/and Yaka sub-region for the 2007 yield

Expert evaluation of the tobaccos from the Polski sub-region /valley-type/for the 2007 yield

Indicators
Variant Micro-region 2 3 4 5 6 7 8 9 10 11 12 13| > 1-13 Grading X Grading

Banichan 1 2 1 1 2 1| 15 2 3 3 1 1 20.50 1

1* Borovo 15 1.75 2 1 1 2 1 1 2| 35 3 1 1 21.75 1] 21.12 1
Banichan 1 2 1 1 2 2| 15 2 3 3 1| 25 23.00 4

2* Borovo 1.75] 25 1 2 2 2 3 2 3 3 1 1 25.25 41 24.12 4
Banichan 1 2| 15| 15 2 11 15 2 3 3 1 1 21.50 2

3* Borovo 15| 175 2 1 1 2 1 3 2| 35 3 1 1 23.75 3| 22.62 2
Banichan 1] 25| 15 1 3 3] 15 2 1 3 1 1 22.50 3

4* Borovo 1 2| 15 2 2 2 1 2| 35 3 1 1 23.00 2| 22.75 3

Expert evaluation of the tobaccos from the Yaka sub-region for the 2007 yield
Indicators
Variant Micro-region 1 2 3 4 5 6 8 9 10 11 12 13| > 1-13 Grading | X Grading

Breznitsa 2 1| 25 2 2 2 1 2 3 3 1 1 25.50 2
Kornitsa 1.5 1| 15 1 1 2 1 2| 25 3 1 1 20.50 1

1* Lazhnitsa 1 1| 15| 15 1 2 15 15 11 15 2 1 1 17.50 1] 21.17 1
Breznitsa 1.5 2| 25| 35 3 3 3.5 2 4 3 1 1 33.00 3
Kornitsa 15 1 2| 15 2 2 2| 15 3 3 1 1 23.50 2

2* Lazhnitsa 1| 15| 25| 15 1 2 2.5 35| 25 3 3 1 1 26.00 4| 27.50 3
Breznitsa 1] 1.75| 25 2 2 2 1| 15 3 3 1 1 24.25 1
Kornitsa 2| 25| 25| 25 3 3 4.5 4| 45 3 1 1 36.50 4

3* Lazhnitsa 1] 15 2 2 2 2 1.5 1| 15 2 1 1 20.50 2| 27.08 2
Breznitsa 15| 25| 25 2 3 3 4 4| 4.5 4 1| 25 37.50 4
Kornitsa 1 1| 25| 25| 25 3 3.5 3.5 2 3 3 1 1 29.50 3

4* Lazhnitsa 1 1| 15| 15| 15 2 1 1| 35 3 1 1 21.00 3] 29.33 4
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Table 3.Expert evaluation of the tobaccos from the Polski sub-region /valley-type/and Yaka sub-region for the 2008 yield

Expert evaluation of the tobaccos from the Polski sub-region /valley-type/for the 2008 yield

Indicators
Variant | Micro-region| 1 |2| 3 4 15|67 9 10|11 |12|13| > 1-13 |Grading| X |Grading
Banichan 18|1] 2 2 11]25|18 18/ 113 |1]1 20.90 1
1* | Borovo 2 (1] 2 |15]|1 |25 1512 3|3 ]|1]|1 23.50 3 22.20 2
Banichan 15|1] 2 1113 15/ 2 (35|13 |11 23.50 3
2* Borovo 2 (1] 25 |15|15(28|25| 1| 2 3111 24.80 4 24.10 4
Banichan 15|1] 2 1|11]25|3 18] 2 3|11 23.80 4
3* Borovo 1711 17 |13 1|2 |12 1 |15|15|2 |1 |1 17.90 1 20.80 1
Banichan 1)1 2 |15|1|25|25(1 ]2 |33 |1]1 22.50 2
4* | Borovo 2 (1] 22 (18| 2|2 |2 |1 |17|3|25|1]|1 23.20 2 22.80 3
Expert evaluation of the tobaccos from the Yaka sub-region for the 2008 yield
Indicators
Variant | Micro-region| 1 | 2 |3 |4 | 5|6 |7 |8]9]10|11]12|13|Y 1-13| Grading X | Grading
Breznitsa 15|/ 1 1)25|2 |2 |3|3|1]2|35/3|1|1]2650 1
Kornitsa 15|17(25|2 |2 |3 |4|2|3|45/3|1|1]3120 4
1* | Lazhnitsa 151 (222 |3]|2|1]|2]45]3|1|1]26.00 3 27.90 3
Breznitsa 211131333 |4]2]|2|45]/3|1]1]| 3250 3
Kornitsa 171 (2|2 |2 |25|25|1 |2 |35]3|1|1] 2520 3
2* | Lazhnitsa 1 (222 |3]2|1|2(35/3|1]|1] 2550 2 27.70 2
Breznitsa 1 13|14 (3[3|4|4|37/3]3]1|1]3570 4
Kornitsa 112|152 (252 |1 |2 |35/3|1|1]2450 2
3* | Lazhnitsa 15| 11222 |2 |3|3|1|2|45/3|1|1]27.20 4 29.10 4
Breznitsa 2117122252 |3 (252 |2 |35/ 3 |1]|1]| 2840 2
Kornitsa 13| 1 18] 1 31112 |3]3|1]1]|2410 1
4* Lazhnitsa 15 1 212|252 |1 |2 |35[3|1]|1] 2450 1 25.70 1
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1* - non-fertilized variant (control); 2* - application of ammonium nitrate, triple
superphosphate and potassium sulphate; 3* - using a combined soil fertilizer and a
supplement of ammonium nitrate; 4*- a combination of a soil fertilizer and foliar spray.
1-cropping (pulling) area of the stalk; 2 —ripeness; 3 —richness; 4 —leaf structure; 5 —elasticity;
6 —resin content;7 —aroma; 8 —basic colour; 9 — basic colourintensity; 10 — hues; 11 — gloss;
12 —injuries caused by diseases and pests; 13 — injuries caused in the curing process.

It is obvious from the mean data (Table 4)
for the expert evaluation of the tested
tobaccos that the control exhibited the best
exterior quality traits in the Polski sub-
region /valley-type/, followed by variant 3,
the differences in the ranks being

insignificant — 21.66 forvariant 1 and 21.71
for variant 3.

In the Yaka sub-region variant 4
demonstrated the best exterior quality traits
out of the fertilized variants — 27.51.

Table 4.Expert evaluation of tobaccosin 2007 — 2008

Expert evaluation of tobaccosin 2007 — 2008

Variants of fertilizer application
1* 2* 3* 4*
Sub-region Average | Grading | Average | Grading | Average | Grading | Average | Grading
Polskivalley- | 59 ¢ 1 24.11 4 21.71 2 22.77 3
type/
Yaka 24.53 1 27.60 3 28.09 4 27.51 2

CONCLUSIONS

Based on the data about the impact of the
different kinds of fertilizers on the exterior
quality traits of the tobaccos grown in the
Polski sub-region /valley-type/ and the
Yaka sub-region, the following
conclusions could be drawn:

Under the conditions of the Polski sub-
region /valley-type/, out of the variants
with fertilizer application, variant 3

exhibited the best exterior quality traits
/when using the combined soil fertilizer —
Hydro 4-21-21+ammonium nitrate/.

Under the conditions of the Yaka sub-
region, out of the variants with fertilizer
application, variant 4 exhibited the best
exterior quality traits /when applying the
combined soil fertilizer — Cropcare 12-22-
8 + foliar spray — Ferticare 6-14-31/.
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THE INFLUENCE OF GENOTYPE ON YIELD, QUALITY AND ECONOMIC
EFFECTS OF BURLEY TOBACCO
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ABSTRACT

During 2010 and 2011 investigations with 6 Burley tobacco varieties and lines were made in order to study their
influence on yield and quality of the obtained raw material, and to evaluate their economic effects. The results of
investigations showed absolute dominance of variety Pelagonec CMS F; and line B-98/N CMS Fq4 over the other
varieties, which was statistically confirmed. From a practical point of view, these results can be a good guideline
to tobacco growers in selection of tobacco variety.

Key words: tobacco, variety, Burley, yields, economic effects

BJIMJAHHUETO HA TEHOTHUIIOT BP3 ITPUHOCOT, KBAJIUTETOT "
EKOHOMCKUTE E®EKTHU KAJ TYTYHOT O TUIIOT BEPJIEJ

Bo tekor na 2010 u 2011 rogmHa BO HCIUTyBamara Oea BKITydeHH 6 OepliejCKH COPTH U JMHUU TYTYH CO
Ie]l J]a ce MCIIUTa HUBHOTO BIIMjaHHE Bp3 NPHHOCOT M KBAINTETOT Ha JOOMEHaTa CYypOBHHA W €KOHOMCKHOT
epekr mrTo ro JjaBaar ucture. J(oOMEHWTE pe3yNTaTH OJf WCHUTYBaHHTE CBOjCTBAa IIOKAXaa arcoJyTHa
nomuHaimja Ha coprara [lemaronen IIMC F; u nuaujata B-98/N IIMC Fy manm apyrure copTd IITO U
CTaTUCTHYKK Oeme moTBpAeHo. O MpakTHYeH acleKT OBHE pPe3yslTaTH BO MAHMHA MOXAaT Ja Ommar mobpa
CMEpHUIIa IpU n360pOT Ha COPTa OJ CTPaHa Ha MPUMAPHUTE MPOU3BOIUTEIN.

Koayunu 300poBu: TyTyH, copTa, Oepiej, MpUHOCH, EKOHOMCKH €(eKT.

INTRODUCTION

Raw material of Burley and Virginia
tobaccos participate in the composition of
blend cigarettes with about 80%. The first
steps towards introducing the type Burley
in the Republic of Macedonia were made
by Rudolf Gornik, who reported (1953)
that this tobacco can be successfully
cultivated only in rich soils and humid
climate with frequent rainfalls. In early

70ies efforts were made towards creating a
variety which will prove to be the best in
most of the properties, especially in vyield
and quality. In that period, the main
representative of this type of tobacco in the
Republic of Macedonia was the Croatian
male sterile variety Chulinec. Later on,
male sterile varieties Burley B-96/85 CMS
F1, Burley 1 CMS F;, B-2/93 CMS F1 and
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Pelagonec CMS F1 were created in
Tobacco Institute - Prilep. These varieties
were a satisfactory substitute for the
variety Chulinec, and some of them found
their way beyond the borders of
Macedonia. The fact that there is no ideal
variety created once and for all, but that
some variety at a given moment is better
than the others, motivated the breeders of
Tobacco Institute - Prilep to create new
varieties  (genotypes) with improved
characters, i.e. with higher yields and
quality. Since these characters are
governed by the genetic structure, parents
in which these characters are predominant

are used in the process of hybridization.
This process is exclusively intervarietal
and is conducted with the aim to obtain
male sterile hybrid varieties. The best of
them are tested in field, in comparative
trials with other standard varieties
(domestic and foreign) for a period of at
least two years. If they show better results
than the standard, they are submitted to the
State Variety Commission for recognition.
This paper will present the results of
investigations on yield and quality of the
raw material obtained from the varieties
and lines represented in the research.

MATERIAL AND METHODS

The investigations were carried out in the
Experimental field of Tobacco Institute -
Prilep during 2010 and 2011, on coluvial-
alluvial soil. It included three introduced
fertile varieties of Burley tobacco (B-21
from USA, Banquet 21 from Zimbabwe
and B- 1317 from Bulgaria), the male
sterile hybrid variety Pelagonec CMS F;
and lines B-98/N CMS Fo, B-136/07. The
variety B-21 was used as a check. Autumn
ploughing was carried out at about 40 cm
depth and prior to spring ploughing, the
soil was fertilized with 300 kg/ha NPK 8:
22: 20. Before transplanting, the soil was
treated with herbicide and, immediately
after, it was incorporated into the soil by
harrowing. The trial was set up in
randomized blocks with 4 replications, at
90 x 50 cm spacing. Two hoeings of

tobacco were applied, followed by addition
of 59 of 26% CAN. A few additional
irrigations during the growing period were
applied when necessary. After harvest and
stringing, tobacco was yellowed and air-
cured in special curing barns for Burley
tobacco. Qualitative estimation of dried
tobacco was made according to the Rules
for standard measurements of quality of
leaf tobacco of the type Burley. Corrected
yield per stalk and per hectare was
estimated by the method of Rimker and
gross income (denars/ha) was assessed
when the yield per hectare was multiplied
with the average price per 1 kg of raw
tobacco. Statistical processing of data was
performed using the analysis of variance
technique.

RESULTS AND DISCUSSION

The yield of tobacco, as in many other
crops, is affected by the genotype, as well
as genotype : environment interaction.
Tobacco yield as quantitative character is
in close correlation with leaf number, size
and thickness. There are differences
between the varieties of the same type, but
it still must be typical for that type. Budim
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T. (1988) reports that the average yield of
Burley tobacco in Zimbabwe in the period
1980-1985 ranged from 1202 to 1760
kg/ha. The development of selection of this
tobacco in the world resulted in creation of
new genotypes that produce significantly
higher yields, without negative effects on
quality. Stoyanov Boris and Apostolova
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Elena (1999) reported that the yields of B-
1317 variety in some parts of Bulgaria can
reach up to 3380 kg / ha.

According to Djulgerski Yovko (2009),
the yield of Burley tobacco should not be
lower than 3500 kg/ha. Ilija Risteski and
Karolina Kocoska (2012) reported that
Burley varieties created in Tobacco

Institute- Prilep gave a yield of 3500-4500
kg/ha. The yield of this tobacco type is
strongly  affected by agrotechnical
measures applied. Pelivanoska V. (2001)
reported that by different variants of
fertilization and irrigation, the yields of B-
2/93 CMS F1 varieties in the region Ohrid-
Struga can reach up to 6000 kg/ha.

Yield per stalk (g/stalk)

Data on variations of yields per stalk in varieties and lines investigated in the trial are

presented in Table 1.

Table 1 Corrected yield, g/stalk

Differences from the average

—
- o
g S
Varieties " 2 = °
$ o E o . >
$ 2Z 2, E = ::
) IS [=} T
> b [72) —_—
< 4 o) )
< < &
B-21 2010 123.5 122.3 / 100.00 3
2011 121.1
2010 118.8
B-1317 2011 120.6 119.7 -2.6 97.84 5
2010 122.3
Banquet 21 2011 115.9 118.9 -34 97.22 6
2010 121.4
B-136/07 2011 1919 121.6 -0.7 99.42 4
B-98/N 2010 158.3"*
CMS Fy 2011 173.7° 166.0 +43.7 135.73 2
Pelagonec 2010 168.3"
CMS F, 2011 183.8° 176.0 +53.7 143.91 1
2010 2011

LSD 5% = 21.11 g/stalk +

1% =29. 23 g/stalk ++

According to the above data, the highest
average yield per stalk of 176.0 g was
recorded in the variety Pelagonec CMS F;.
It is 53.7 g or 43.91% higher compared to
the check variety B-21, which average
yield was 122.3g/stalk. The lowest average
yield of 118.9 g/stalk was achieved in the
variety Banquet 21, and it is 3.4 grams or
2.78% less than that of the check variety.

LSD 5% = 14.97 g/stalk +

1% = 20.74 g/stalk ++

In the other varieties and lines, the average
yield ranges from 119.7 g/stalk in variety
B-1317 to 166.0 g/stalk in line B-98/N
CMS Fq. In both years of investigations,
statistically significant differences at a
level of 1% compared to the check were
estimated in the variety Pelagonec CMS F;
and line B-98/N CMS F9.
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Yield per hectare (kg / ha)

The yield per hectare is closely related with quality per stalk. The combination of these two
characters is a more expressive indicator in assessing the economic value of the genotype.
Beside the impact of the variety, this character is also affected by some agro-technical
measures. Janos Berenji and Miroslava Nikolic (1996) found that topping of the
inflorescence, combined with sucker control in Burley tobacco can result in 28% yield

increase per hectare.

Table 2 Corrected yield per hectare (kg/ha)

Differences from the average

k=]
Varieties 2 L
> g2 >3 2 = &
2 LS g &
<
B-21 2010 2744 2717 / 10000 3
2011 2691
2010 2641
B-1317 2011 2681 2661 -56 97.93 5
2010 2641
Banquet 21 2011 2575 2608 - 109 95.99 6
2010 2698
B-136/07 2011 5710 2704 -13 99.52 4
2010 3520
B-98/N CMS Fq 2011 3864 3692 + 975 135.88 2
Pelagonec CMS 2010 3740
F, 2011 2085 3912 +1195 143.98 1
2010 2011

LSD 5% = 466.56 kg/ha+

1% = 646.17 kg/ha++

According to the data presented in Table 2,
the highest average yield per hectare of
3912 kg was recorded in the variety
Pelagonec CMS F;, which is 1195 kg (
43.98%) higher compared to the check
variety B-21, which average yield was
2717 kg/ha. The lowest average yield per
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LSD 5% = 332.72 kg/ha +

1% = 460.82 kg/ha ++

hectare of 2608 kg was obtained in variety
Banquet 21. In other varieties and lines,
the average yield per hectare ranged from
2661 kg in the variety B-1317 to 3692 kg
in line B-98 / N CMS Fg in both years of
investigations (2010 and 2011).
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Average price, denars / kg

The average price is, in fact, an indicator
of quality of the obtained tobacco raw
expressed in monetary value. However, the
quality of tobacco is a very complex
concept, affected by many mutually
dependent factors and influences. So this
indicator is only the beginning of a series
of procedures for estimation of tobacco
quality (physical and chemical properties,

degustation, etc.). The quality of tobacco
raw and the average price depend on a
number of adequately performed cultural
practices in field, in the time of harvest,
yellowing, curing, etc. Data on the average
price per 1 kg of dry tobacco in
investigated varieties and lines are
presented in Table 3.

Table 3 Average price denars/ kg

Differences from the

average
—
- —
g S
Varieties " A S °
3 2 g g e g
[+ (3] i =
g 58 g 2 -
< L < 4
<
2010 30.98
B-21 2011 3229 32.63 / 100.00 5
2010 36.27
B-1317 2011 3287 34.57 +1.94 105.94 3
Banquet 2010 28.10
21 2011 29.44 28.77 -3.86 88.17 6
2010 36.27
B-136/07 2011 29.21 32.74 +0.11 100.33 4
B-98/N 2010 37.22""
CMS Fy 2011 43557 40.38 +7.75 123.75 2
Pelagonec CMS 2010 44,67
F, 2011 14927 44,79 +12.16 137.26 1
2010 2011

LSD 5% = 2.27 kg/ha+

1% = 3.14 kg/ha++

Data from the table show that the highest
average price of 44.79 denars / kg was
obtained with variety Pelagonec CMS F;,
and that is 12.16 denars / kg or 37.26%
higher compared to the check variety with
an average price of 32.98 denars / kg.

The lowest quality and the lowest average
price of only 28.77 denars / kg was
recorded in the variety Banquet 21. In

LSD 5% =3.15 kg/ha +

1% = 4..36 kg/ha ++

other varieties and lines, the average price
ranges from 32.74 denars/kg in line B-
136/07 to 40.38 day / kg in line B-98/N
CMS Fq. Statistical differences at 1%
significance level compared to the check in
both years of investigation were obtained
in the variety Pelagonec CMS F; and the
line B-98 / N CMS Fo.
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Gross income, denars/ha

The most important factors in the
formation of this character are the average
yield per hectare and the average price of 1

kg raw tobacco, i.e. it represents the yield
and quality achieved by the varieties and
lines investigated in the trial.

Table 4 Gross income (economic effect, denars /ha)

Differences from the average

e
Varieties o % % % g @ © o
$ £ & 5 2 £ 5
> 2s = o 2 < x
3 <
2010 85 568
B-21 2011 91 609 88 588 / 100.00 5
2010 98 094
B-1317 2011 88 330 93212 + 4624 105.22 3
2010 76 260
Banquet 21 2011 82 801 79 530 -9058 89.77 6
2010 98 094
B-136/07 2011 79383 88 738 +150 100.17 4
2010 131 596"
B-98/N CMS Fq 2011 169 2817 150 438 +61 850 169.91 2
2010 167 613"
Pelagonec CMS F, 2011 183 443" 175528 +86 940 198.0 1
2010 2011

LSD 5% = 20 843 kg/ha+
1% = 28 867kg/ha++

According to the above data, the highest
average gross income of 175 528 denars/ha
was recorded in the variety Pelagonec
CMS F4, which is 86 940 denars/ha, i.e.
98.13% higher than the check variety B-
21, which achieved 88 588 denars/ha. This
indicator has the lowest value in the
variety Banquet 21 (79 530 denars / ha). In
other varieties and lines, the gross income
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LSD 5% = 14 186 kg/ha +

1% =19 647 kg/ha ++

ranges from 88 738 denars/ha in line B-
136/07 to 150 438 denars/ha in line B-
98/N CMS Fq. Statistically significant
differences at 1% level compared to the
check variety were estimated in variety
Pelagonec CMS F1 and line B-98/N CMS
Fg in both years of investigation ( 2010 and
2011).
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CONCLUSIONS

Based on the data obtained during the
investigation, the following conclusions
can be drawn:

- All varieties and lines included in the field
trial developed under the same conditions of
growing, but in the end they showed different
results, as a product of various reactions of the
varieties dictated by their genetic structure.

- The yields per stalk and per hectare were the
highest in the variety Pelagonec CMS F,
(176.0 g/stalk and 3912 kg/ha), and the lowest
in the variety Banquet 21 (118.9 g/stalk and
2608 kg/ha).
- The average price for 1 kg of raw tobacco
was the highest in the variety Pelagonec CMS

F1 (44.79 denars/kg) and the lowest in Banquet
21 (28.77 denars /Kg).

- The gross income was the highest in the
variety Pelagonec CMS F; (175 528
denars/ha), and the lowest in the variety
Banquet 21 (79 530 denars/ha).

- Data obtained from the investigations show
absolute dominance of the variety Pelagonec
CMS F; and line B-98/N CMS F4 over the
other varieties and lines, which has been
confirmed statistically.
- The obtained results lead to a conclusion that
the variety has a very big influence on some
productional characters. For this reason, in
selection of varieties it is very important to
have a deep knowledge of their properties.
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ABSTRACT

Investigations were carried out to study the effectiveness of some fungicides in the control of pathogenic fungus
Alternaria alternata in laboratory conditions. Their impact on conidial germination and growth in solid and in
liquid media was studied in this paper.

The highest reducing effect on conidia germination was obtained by application of fungicides Folicur EW-250,
Score 250-EC and Acrobat MZ — with only 2.97%, 11.60% and 15.19% germinated conidia. The poorest results
were obtained with Dithane M-45 and Antracol WP-70.

Fungal growth in solid and liquid media was prevented by application of Folicur EW-250. With application of
Score 250 EC it reached only 8.30 mm and with Baycor WP 25 -14.70 mm

However, high yield of dry biomass was obtained with Baycor WP 25 (140.00 mg), while with Dithane M-45 it
was 20.00 mg.

According to the investigations, the effectiveness of fungicides varies in different environmental conditions,
depending on its impact on the biology of the pathogen.

Fungicides Folicur EW-250 (0.1%), Score 250-EC (0.05%) and Acrobat MZ (0.25%) showed the best results in
control of the pathogen.

Keywords: Alternaria alternata, fungicide, inhibition, biology

EOPUKAHOCT HA ®YHI'NIIUIUNTE 3A CY3BUBAIBE HA
ALTERNARIA ALTERNATA BO 3ABUCHOCT O
HHUBHOTO BJIMJAHUE BP3 BUOJIOT'HJATA HA ITIATOT'EHOT

HcrpakyBamata 6ea U3BpIICHH CO IeJ JIa C€ MCMHuTa ehUKACHOCTa Ha (QYHTHUIIUANTE 32 Cy30MBame Ha
narorenara ra0a Alternaria alternata Bo maGopaTopucku yciioBu. belle HCIUTYBaHO BIIMjaHUETO BP3 'PTEHETO Ha
KOHUJIMUTE KaKo M Pa3BOjOT BP3 LIBPCTA M TEYHA [IOJJIOTA.

Hajromem penmyrmpauku edekt Bp3 'pTEHETO Ha KOHUIMHTE TMOKaxaa (yurummaute Folicur EW-250,
Score 250-EC u Acrobat MZ co camo 2.97%, 11.60 % u 15.19% wus'prenn kounanu. Hajcmabu pesynratu nmaa
Dithane M-45 u Antracol WP-70.

I'abaTa He ce pa3BUBallle HA IBPCTA U TeuHa noasora co npenaparot Folicur EW-250. Kaj Score 250-EC
nocturaa camo 8.30 mm a kaj Baycor WP 25 -14.70 mm
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Ho, mputocotr Ha cyBata OGuomaca kaj Baycor WP 25 e ronem (140.00 mg), a kaj Dithane M-45 toj

n3necysa 20.00 mg.

Cnopez[ HCTpaXXyBamaTta, e(l)I/IKaCHOCTa Ha q)yHFI/IIII/IZ[I/ITe Bapupa BO pa3HU CKOJIOIIKHU YCJIOBU, BO

3aBHCHOCT O/ BHI/IjaHI/IeTO Bp3 6I/IOJ'IOFI/Ij aTa Ha MaTOICHOT.

Oyurunmaute Folicur EW-250 (0.1%), Score 250-EC (0.05%) u Acrobat MZ (0.25%) mokaxaa

HajIo0pH pe3yiTaTH BO Cy30MBakETO Ha MATOTCHOT.

Kunyunn 360posu: Alternaria alternata, ¢yurumma, naxubunmja, GroorHja.

INTRODUCTION

Brown spot is one of the fungal
diseases in the Republic of Macedonia
which appears each growing season in all
tobacco types. Its presence in the oriental
tobacco is particularly harmful because it
occurs at the end of the season, on the top
leaves which have the best quality.
According to Rotem (1994), in diseases
caused by fungi of the genus Alternaria,
the yield may be reduced through: a)
reduction of photosynthetic activity and
leaf production, without direct infection, b)
direct attack by the pathogen, c) reduction
of tobacco quality, d) combination of all
the activities.

The causing agent of brown spot
disease on tobacco - Alternaria alternata
reduces the total economic effect of
tobacco production through a combination
of all mechanisms that affect tobacco yield
and quality. It also has an impact on the
smoking properties of tobacco raw. As
severity of the disease increases, the
"good" taste is reduced in favor of the
"bad" taste (Lucas, 1975, loc cit Rotem,
1994). Also, the creation of AT toxin by
this fungus in tobacco and its persistence
in the raw material affects the smokers’
health.

The disease is becoming even more
important because the intensive way of
tobacco production disables the proper
performance of agro-technical operations,
I.e. the application of preventive measures
for protection. The outbreak of the disease
is especially affected by the undue harvest

of tobacco leaves and excessive irrigation.
Because of the above reasons, the
application of chemical protection is
unavoidable. Therefore, continuous
investigations are made on the
effectiveness of some active ingredients
and fungicides in the control of this
pathogenic fungus.

In investigations of Shaeik and
Taha (1984), Dithane M 45 applied in
concentration of 0.25% appeared to be
effective in control of the disease.
Nagarajan  (2000) recommended the
application of Mancozeb, Difenoconazol
and Propiconazol for this purpose.

In investigations of Colturato et al.
(2009) on the effect of some active
ingredients and their combinations on
disease intensity and vyield increase, all
fungicides included in investigation
showed a positive effect on reducing the
intensity, but trifloxystrobin +
propiconazole appeared to be the most
effective in increasing the yield.

Fungicides effectiveness in control
of A. alternata has been investigated in
vitro. Bozukov (2002) studied the
biological effect of 15 fungicides in order
to determine the most appropriate
preparations for tobacco protection from
the brown spot disease.

Survilience and Dambrauskiene
(2006) reported that active ingredients
showed significant inhibitory effect on the
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development of several species of
Alternaria. Issiakhem and Bouznad (2010)
found such an effect of Difenoconazole
and Chlorthalonil on A. solani and A.
alternata. Inhibitory effect on the growth of
A. alternata was found in five contact and
five systemic fungicides (Chandhary and
Patel, 2010).

Mahatabi et al. (2001), in their
investigations in vitro and in vivo, found
several active ingredients that can be
applied in protection of tobacco from

brown spot disease. Sometimes, however,
certain ambiguities arise between the
results obtained in laboratory and in field
conditions (Zellner et al., 2011).

Research of biological effect of
fungicides in the control of certain
pathogen begins with investigation of their
impact on its biology as a basic principle
for effective protection. Therefore, the aim
of this study was to examine the impact of
several fungicides on the biology of this
pathogenic fungus.

MATERIAL AND METHOD

The selection of fungicides for this
investigation was made in accordance with
our intention to include higher number of
active ingredients known for their
protection of tobacco, as well as other
substances which proved to be efficient in
the control of Alternaria. Some ambiguities

in fungicides investigations in field
conditions also imposed the need for this
research.

The list of systemic and contact
fungicides applied on tobacco in
recommended concentrations is presented
in Table 1.

Table 1. Investigated fungicides

Fungicide Active ingredient a.i. content Concentration, %
Dithane M-45 (WP) Mancozeb 80 % 0.25
Acrobat MZ (WP) Dimetomorf +Mancozeb (9 + 60)% 0.25
Ridomil MZ 72 (WP) Metalaksil +Mancozeb (8 +64) % 0.3
Antracol WP -70 Propineb 70 % 0.2
Score 250 -EC Difenokonazol 250 g/l 0.05
Euparen multi WP 50 Tolyfluanid 50% 0.25
Baycor WP 25 Bitertranol 25% 0.25
Folicur EW- 250 Tebuconazol 250g/dm® 0.1
Poliram DF (WG) Metiram 80 % 0.2
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Fungicides effect on conidia germination

Conidia from infected leaves,
previously kept in Petri dish on moistened
filter paper for 24 hours were used as
material for investigation. Water solutions
of the fungicides were prepared in
appropriate concentrations. The percentage
of germinated conidia was estimated by the
method of Ko et al. (1975).

Conidia were transferred from
lesions with sterile bacteriological needle
into the drops of prepared fungicide
solutions. They were placed in Van-
Tieghem chambers and incubated in a
thermostat at 28°C. The percentage of
germinated conidia was estimated after 4-5

hours. The moment when the length of
initial hypha was equal to the width was
taken as a criterion for germinated
conidium.

Five microscopic preparations of
each chemical were observed, with 10
visual fields. Conidia suspension in a drop
of distilled water was used as a check. The
trial was replicated three times and the
results present the mean value of the
investigations.

The percentage of inhibition of
conidia germination was estimated by the
Ogbebor and Adekunle formula (2005).

Fungicides effect on pathogen development in solid nutrient media with addition of
fungicide

Pure culture of A. alternata was
used in the trial, obtained by conidia
transfer from fresh infected plant material
on potato dextrose agar.

The same media was used for
monitoring the fungus development in a
presence of fungicide. It was prepared in a
usual way and fungicides were added after
sterilization and cooling to 40-50°C. The
media with appropriate concentration of
the fungicide was spread on 110 mm Petri
dishes.

3-5 mm? fragments of the pure
culture (7-10 days old, incubated at 25°C)
were transferred in media with fungicide.
The Petri dishes were incubated at the

same temperature. The trial was set up in
three replications; with every replication
five Petri dishes were sown for each
variant. The development of the fungus
was followed and colony diameter was
measured each day, in two opposite
directions at right angle. The results given
for the 3rd, 5th, 10th and 15th day
represent the mean value of the
replications. A colony grown in solid
media without addition of fungicide was
used as a check.

Percentage  of  reduction  of
pathogen development in solid and liquid
media was estimated according to the
formula of Shovan et al. (2008).

Fungicides effect on pathogen development on liquid nutrient media with addition of
fungicide

For these investigations, liquid
potato dextrose agar was prepared and
fungicides were added after sterilization
and cooling. 20ml of the media with
fungicide was dispensed in Petri dishes and
then sowing was performed with fragments

of the mycelium using a sterile needle.
Five Petri dishes were sown for each
variant, and the trial was set up in three
replications. In this case, too, the media
without fungicide was used as a check.
Incubation lasted 15 days at 25° C, and it
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was followed by separation (filtration) of
the fungus from the liquid media and
drying of the filtrate at 25-28°C up to 3
consecutive measurements with constant

value, according to the method of Sari¢
(1986). The mean value of all replications
shows the yield of dry biomass in mg.

RESULTS AND DISCUSSION

All investigated fungicides showed
a reducing effect on conidial germination
of A. alternata. Some fungicides make
their impact by inhibiting the development
of germ tube, appressorium formation and
mycelial growth (Obanor et al., 2005).

The  lowest  percentage  of
germinated conidia was determined with
Folicur EW-250, only 2.97%, but also in
fungicides Score 250 EC and Acrobat MZ
- 11.60% and 15:19, respectively. The

highest percentage of germinated conidia
was determined with fungicides Dithane
M-45 and Antracol WP-70 (Table 2).
According to the above data, the lowest
percentage of inhibition was obtained with
the fungicide Antracol WP-70 - 59.35%.
The highest percentage of inhibition of
conidia germination was obtained with the
fungicide Folicur EW-250 - 96.09%, but
also with Score 250-EC and Acrobat

MZ (Figure 1).

Table 2. The effect of fungicides on conidia germination

E L
Fungicide 9 38 N S5, €. §L o 88 3& ¢ X
= b — [&) e —_— © a5
5= 8% £ 22 %8 53 83 2§ = &
Ll:j o
Concentration, % 025 0.25 0.3 0.2 005 025 025 0.1 0.2
Germinated 2327 1519 1950 3.90 11.60 2264 2210 297 2272 16.02
conidia, %
Inhibition of
conidia 69.39 80.02 7435 5935 84.74 7022 7093 9609 70.11

germination, %

Similar results were reported by
Issiakhem and Bouznad (2010), who also
noted that Difenoconazole is effective in
conidial germination of A. alternata and A.
solani.

Fungicides  differentiated their
effectiveness in specified concentration.
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Those with higher inhibitory activity on
germination, even at lower concentrations
when the effect on spore germination is
slightly reduced, still have an influence
which can be seen through the fact that the
length of germ tube is significantly
reduced (Obanor et al., 2005).
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Graph 1. Inhibition of conidial germination (%)
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With respect to the development of
pathogenic fungus in solid nutrient media
with the addition of fungicide, it can be
noted that in the initial days of incubation
no colony growth was observed with Score
250 EC, as well as with Folicur EW 250,
and with the latter it does not appear
throughout the entire incubation period
(Table 3).

The products start to differentiate
with respect to their effect about the fifth
day, but in Antracol WP-70, the good
development that was observed at the
beginning continues up to the end, when
the colony size is the largest - 70.90mm. In

Ridomil Mz 72, Dithane M-45 and
Poliram DF, the colony diameters range
from 41.73 to 54.98 mm. These results are
similar to those reported by Zellner et al.
(2011), in which Poliram WG appeared to
have almost no effect on A. alternata.
According Chandhary and Patel
(2010), Mancozeb shows good results in
the inhibition of fungus growth, which is
not the case in this type of investigations.
The largest diameter of the colony
was observed in the media with Antracol
WP-70, i.e. this chemical showed the
lowest percentage of inhibition of colony
growth - 33.92% (Table 3, Figure 2).

Table 3. The effect of fungicides on colony growth in solid nutrient media

o _ Diameter of the colony (mm) Inhibition of
Fungicide Concentration% colony growth
3%day 5"day 10"™day 15 ™day %
Dithane M-45 0.25 6.16 8.33 26.50 45.07 58.00
Acrobat MZ 0.25 6.00 8.40 17.70 29.60 72.41
Ridomil MZ 72 0.3 6.00 8.75 24.15 41.73 61.11
Antracol WP-70 0.2 8.50 21.50 42.40 70.90 33.92
Score 250 EC 0.05 0.00 6.00 6.80 8.30 92.26
Euparen multi WP 50 0,25 9.30 12.50 21.40 28.00 73.90
BaycorWpP25 0.25 6.00 6.00 10.40 14.70 86.30
Folicur EW 250 0.1 0.00 0.00 0.00 0.00 100.00
Poliram DF 0.2 6.60 10.60 32.23 54.98 48.76
Check @ - 27.20 44.02 85.59 107.30 -
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Ridomil MZ 72 did not show a
significant percentage of inhibition of
colony growth (Graph 2, Figure 1). In
investigations of Batta (2001), the
formulation metalaxyl + mancozeb showed
significant curative effect in the disease
caused by A. alternata. This chemical is
also used in the control of other pathogens
in tobacco. However, A. alternata is less
invasive parasite in the complex of fungi
that attack tobacco and it is even regarded
as secondary parasite (Rotem, 1994).
Therefore, certain chemicals may affect
other pathogens, which causes an error in
determination of the intensity of attack of
A. alternata. Such explanations are also
given by Zellner et al. (2011), for
differences in fungicides effect appearing
in field and laboratory investigations.

Of the investigated chemicals, only
Folicur EW 250 showed 100% inhibition
of colony growth (Graph 2, Figure 1 and
2). These results are in accordance with
investigations on biological effect of 15
fungicides made by Bozukov (2002),
according to which the fungicide effect
was recognized in only five chemicals,
and the others showed fungistatic and
inhibitory effect.

In vitro investigations made by
Survilience and Dambrauskiene (2006)
revealed that all investigated fungicides
have shown satisfactory inhibition of
Alternaria spp. colonies, reducing them in
average 94 to 25% after the 21st day.
Folicur EW 250 (Tebuconazol), however,
differed by its inhibitory activity which
persisted at 71% to 62% even after the
21st day.

Graph 2. Inhibition of colony growth (%0)
100

92,26

86,3

Score 250 EC have also achieved
high percentage in inhibition of colony
growth - 92.26% (Graph 2, Figure 2).
These results are in agreement with those
of Issiakhem and Bouznad (2010),
according to which Difenoconazole is
efficient in inhibition of colonial growth of
A. solani and A. alternata and has better
effectiveness than the active substance
Chlorthalonil.

According to Dahmen and Staub
(1992), Difenoconazole shows high
effectiveness against the the Ascomycetes,
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Basidiomycetes  and
classes of fungi.

According to Batta (2001),
Difenoconazole together with Cyprodinil +
Flodioxonil are the most efficient
preventive fungicides in the control of this
pathogen in fruits.

In liquid nutrient media with
Folicur EW 250, no vyield of dry biomass
was observed, confirming 100% inhibitory
effect of the fungicide in these trials, too.
With Acrobat MZ and Score 250 EC it
was only 10 mg, or both have shown

Deuteromycetes
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95.24% inhibition. These three products
showed the best results in the inhibition of
dry biomass yield (Table 4, Graph 3).
Baycor WP25 showed high
efficiency in  inhibition of pathogen
growth. However, the inhibition of dry
biomass yield in liquid nutrient media was
only 33.33%, which is the lowest value
(Table 3 and 4, Graph 3). Despite the
modest results of this product (Table 2)
and the small diameter, the colony had a

The lowest effectiveness in these
trials, besiden Baycor WP 25, were
observed with Antracol WP 70, Euparen
multi WP 50 and Poliram DF (Graph 3).

With Dithane M-45 fungicide,
which showed low inhibitory effect on
colony growth, the dry biomass yield was
20mg. It means that in this case the
fungicide showed good inhibitory effect,
i.e. 90.48% inhibition of dry biomass yield.
Similar to this, Chandhary and Patel

specific look, i.e. it was very thick, in (2010) reported that percentage of
white color, with pronounced aerial inhibition with mancozeb was 97.80%.
growth (Figure 2).
Table 4. The effect of fungicides on dry biomass yield
N _ 8 LL
2o 2 ER 8% o2 s & 358 ¢ S
Fungicide £ § gy £a 82 g S 5o = 3 8§ 3
a g g= %2 9% 22 83 23 = 5
< w e a
Concentration, % 025 025 03 0.2 0.05  0.25 0.25 0.1 0.2
Dry biomass, mg ~ 20.00 10.00 30.00 70.00 10.00 90.00  140.00  0.00 90,00 §
Inhibition of dry N
biomass yield 90.48 9524 8571 66.67 9524 57.14 33.33  100.00 57.14
%
Graph 3. Inhibition of dry biomassyield (%)
1oo G082 95,24 100
90 +°
80
70
60
50
40
30
20
10
0 .
W ®$ N\ &Q' @Q & A o QQ, )
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During investigations, some of the
fungicides showed better results in
inhibition of colony growth than in
conidial germination. The ineffectiveness
of certain preparation in protection from
conidial germination is due to the fact that

it causes higher inhibitory effect on the
development of hyphae than on spore
germination (Obanor et al., 2005).

Some fungicides (e.g. Acrobat MZ
and Dithane M-45), had higher inhibitory
impact in liquid than in solid media. Our
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results are in accordance with findings of
Ko et al. (1976), according to which the
agar affects the diffusion of fungicides, i.e.
it binds to a fungicide, thereby reducing its
activity.

Among the investigated fungicides,
the following were distinguished by their
inhibitory effect on the biology of
A.alternata: Folicur EW-250 (0.1%)
(Tebuconazol), Score 250-EC (0.05%)

Figure 1. The effect of some fungicides

on fungus growth in solid nutrient media

(Difenoconazole) and  Acrobat MZ
(0.25%) (Dimetomorf +Mancozeb).

In vitro and in vivo investigations
of several active ingredients have shown
that Propiconazol, Tebuconazol and
Mancozeb in concentration 0.1, 0.1 and
0.2%, respectively, can provide good
protection from brown spot disease on
tobacco (Mahtabi et al., 2001).

Figure 2. The effect of: (down, left to right)
Baycor WP 25, Score 250-EC and Folicur EW 250

CONCLUSIONS

All  fungicides investigated had an
inhibitory effect on pathogenic fungus A.
alternata.

* The best results in the inhibition of
conidial germination were obtained with
fungicide Folicur EW-250 (0.1%). Good
results were also obtained with Score 250-
EC (0.05%) and Acrobat MZ (0.25%).
* Folicur EW-250 (0.1%) showed the
highest inhibitory effect on pathogen
growth. The fungus does not grow in the
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presence of this product, neither in solid
nor in liquid media.

» The lowest yield of dry biomass was
obtained with the fungicide Acrobat MZ
(0.25%), which showed also good results
in solid media.

* Fungicides Baycor WP 25 (0.25%) and
Dithane M-45 (0.25%) showed
contradictory results in investigations in
solid and in liquid media.
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* Fuingicides Antracol WP-70 (0.2%) and
Poliram EW-250 (0.2%) showed the
poorest inhibitory results.

* Fungicides Folicur EW-250 (0.1%),
Score 250-EC (0.05%) and Acrobat MZ
(0.25%) had the best results in these trials.

They can be used in protection of tobacco
from brown disease.

SAccording to the results, the
effectiveness of fungicides to a particular
pathogen varies in different environmental
conditions, depending on their impact on

10.

11.

12.
13.

14.

biological properties.
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